on atherosclerosis formation in obesity, it is of interest in the relationship between the rheological/microcirculatory conditions as assessed by the MC-FAN and peripheral/cetral arterial stiffness as assessed by pulsewave velocity (PWV) [8] . Our study was aimed to observe the relationship extent among obese patients.
ABNORMAL blood rheology has been reported to be increased in patients with life-style disease and cardiovascular disease (CVD) [1, 2] . Micro Channel array Flow Analyzer (MC-FAN) is a 'capillary vessel model' to analyze the rheological properties, including blood viscosity and microthrombus development in blood flow through the slilconized microchannel array (a microchannel method) [3] . This is superior to other methods in accuracy of channel dimensions and high reproducibility [3] , and there is accumulating evidence that MC-FAN is a useful device to assess blood rheology and microcirculation [4, 5] . Obesity and obesity-related disorder can induce both micro-and macro-vascular diseases [6, 7] . From the viewpoint NOTE multivariate regression analysis revealed that an independent BPT determinants were BMI (p<0.05), RBC (p<0.01) and PWV (p<0.01) (R 2 =0.356) (Table 1) . Conversely, independent PWV determinants were age (p<0.001), SBP (p<0.01) and BPT (p<0.01) (R 2 =0.467) ( Table 1) .
We examined effects of weight reduction therapy involving a 3-month of diet and exercise on BPT. We defined more than 3% of BW decrease as successful for weight reduction, and less than 3% as unsuccessful. While BPT significantly decreased in successful patients (n=10, 61.7 ± 7.7 → 48.7 ± 3.2sec, p< 0.05), BPT was unchanged throughout the treatment period in unsuccessful patients (n=29). The decrease of BPT by weight reduction was significantly related with the reduction of waist circumference (r=0.320, p<0.05), SBP (r=0.399, p<0.05) and PWV (r=0.422, p<0.01).
Discussion
The present study for the first time demonstrates that PWV, an index of atherosclerosis and a powerful CVD predictor, had a close relationship with BPT assessed by the microchannel method. In addition, BMI and RBC were the independent contributors to the increased BPT. Conversely, age, SBP and BPT were independent determinants of PWV. In particular, the results on the association between hemorheology/microcirculation and arterial stiffness may open a new track about a continuum or linkage on the systemic progression of atherosclerosis in obesity [6] [7] [8] .
Furthermore, the present interventional study demonstrated BPT significantly improved only in patients successful for weight reduction, concomitant with the decrease in waist circumference and PWV, a proven predictor for future CVD [10] . These results might also lead to the reduction of CVD risks in obesity.
In summary, BPT was closely associated with obesity and PWV in obese patients. In clinical practice, BPT might serve as a convenient CVD predictor. Thus, the measurement of BPT by the microchannel method may be useful in managing the patients with obesity.
of triglyceride, ≥ 150mg/dL or reduced concentration of HDL-cholesterol (HDL-C), < 40mg/dL; 2) raised blood pressure: systolic blood pressure, ≥ 130mmHg or diastolic blood pressure, ≥ 85mmHg or treatment of previously diagnosed hypertension; and 3) raised fasting plasma glucose concentration, ≥ 110mg/dL. The study protocol was approved by the ethical committee on human research of the Kyoto Medical Center, and all participants gave written informed consent. PWV was assessed by using form PWV/ABI device (model: BP-203PRE, Omron healthcare, Kyoto, Japan) [8] . The assessment of blood rheology was performed by measuring the blood passage time (BPT) from aliquot (100µL) in blood samples using MC-FAN [3, 4, 5] . Among the patients enrolled in this study, 39 obese patients (19 men and 20 women, mean age 51.5 years) received weight reduction therapy with diet and exercise for 3 months, as recommended by the Japan Atherosclerosis Society's Guidelines. Data are presented as mean ± SE, and P < 0.05 was considered statistically significant. Statistical analysis was performed by Student's t-test, ANOVA, a two-way repeated measures ANOVA or a stepwise multivariate regression, and by using Pearson's correlation coefficients. All statistical analyses were performed using the Stat View program version 5.0 for Windows (SAS Institute Inc.).
Results
BPT was significantly (p<0.05) higher in MS (n=66, 52.2±1.6sec) than non-MS patients (n=43, 46.7±1.2sec). Furthermore, the higher the number of risk variables in diagnostic componets of MS, the higher the level of BPT (p<0.05 for trend, F-value=2.67 
